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ABSTRACT
The aim of this study is to attain a general knowledge regarding the
unintended effects and precautions of dental hygiene procedures on
restorations surfaces and identifying the structure and properties of restorative
materials that put them at risk of damage.

MATERIALS AND METHODS
Selected information from online, lecture slides, and books. Eight dental
resources were selected.
• Key words: dental restorations, dental materials, oral hygiene, dental
prophylaxis
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Other factors to consider are the abrasive’s characteristics include size,
irregularity, and hardness of the polishing particles; the number of particles
contacting the surface; and the pressure and speed at which they are
applied. Larger particles produce greater wear. Smaller particles may
erode softer phases. The rate of abrasion also dependent on the surface
being abraded; a hard substrate such as enamel is much more resistant to
abrasion than softer cementum. Hardness ratios are typically used to
summarize the relative likelihood of a potentially abrasive material to
produce surface wear.

Figure 4. Polishing procedure on an amalgam restoration

Composite. Only polished if they become stained. Staining at
the margins may represent microleakage and cannot be polished
away. The use air-polishing devices should be avoided because
they damage their surfaces. The restorative procedure is done in
3 steps. Marginal and occlusal excesses are first removed in
initial finishing with rotary abrasives, 100 μm or larger, or
multifluted carbide or diamond finishing burs. Intermediate
finishing is accomplished with rotary abrasives less than 100 μm
but greater than 20 μm, flexible disks, cups, and strips. Final
polishing is accomplished with abrasives or pastes from 20 to 0.3
μm applied with soft cups or felt pads to produce a final luster.
Polishing is completed using light pressure. Polishing time
should not exceed 30 seconds on any stained surface.

The principal reasons for taking care of dental restorations are to contributing to
the longevity of the restoration by minimizing the effects of surface corrosion,
maintaining the esthetic appearance and the smooth surface characterization,
and promoting to gingival health by lessening the potential for plaque retention.
However, during oral hygiene routine procedures and prevention treatments,
these desired effects are not always achieved. In many cases, the restorative
materials are not identified in a patient’s record leading to damage during oral
hygiene performance by the dental professionals. Between the materials that
can be most encountered in dental restorations are metals, ceramics, polymers,
and composites and it is important to accurately differentiate them to be able to
select the correct treatment protocols because their management during dental
hygiene procedures requires understanding of their structure and properties to
avoid their damage.

Ceramics (Porcelain). Resistant to staining. Scratches or
irregularities are usually due to instrumentation. Rubber polishing
points and wheels are used for finishing. Surface scratches and
defects require smoothening with zirconia or diamond finishing
pastes (0.1 µm) to obtain an enamel-like luster. Regular prophy
paste is not recommended because of possible removal of the
glaze layer. Besides, it cannot remove defects. Ceramic surfaces
can be dissolved by acidic solutions such as certain topical
fluorides.

RESULTS

Figure 2. Wear tendencies (low, medium, high) vs hardness ratios of the key wear assembly parts.

DISCUSSION
Finishing is done to produce the final contour of the restoration, and polishing
is the process of abrading the surface of a restoration to produce a surface
smooth enough to be esthetically pleasing, well tolerated by soft tissues, and
resistant to biofilm adhesion. Polishing produces little change in the surface. It
may have to be repeated periodically during the life of the restoration if tarnish
or stains develop and requires materials with a Mohs’ hardness of only 1 to 2
units above the substrate being polished. Cleaning does not produce scratches
or wear and is primarily used for the removal of biofilm. Cleaning requires
materials with Mohs’ hardness no greater than equal to the substrate.

Figure 3. Polishing procedure on a ceramic crown

Figure 1. Schematic comparison of microstructures for restorative materials

Denture Base. PMMA has a hardness value similar to that of
dentin. These materials should routinely clean with
commercial denture base products and/or a soft toothbrush
with soap and water because abrasives in polishing materials
or dentifrices will produce surface scratching. A PMMA denture
mechanical properties vary as a function of water content.
Therefore, procedures that would dry out the material should
be avoided.
Bonding Systems. Extremely thin (< 5 µm) and only exposed
at margins. They are not at risk during routine prophylaxis and
polishing. However, stain that has crept into open margins of
composites or veneers mustn’t be removed because of the
possibility of damaging the margins. This situation is an
esthetic failure and requires repair of margins.

Table 1. Mohs Hardness Scale of Values

INTRODUCTION

The microstructure of all restorative materials is based on the chemical
phases that exist within it. A simplified view of microstructures consists of a
continuous and a dispersed phase, where this last one is harder than the
first. For example, a dental composite with a dispersed phase of silica filler
reinforces a continuous phase, which is based on crosslinked polymer and
difunctional monomers. Another example is a dental amalgam with dispersed
phases of residual crystalline amalgam alloy particles within a continuous
phase of crystalline reaction products. During a routine prophylaxis (plaque,
calculus, and stain removal; surface smoothening) or prevention procedures
(topical fluoride applications), a restorative material’s surface may be altered.
Softer phases may be inadvertently or selectively removed. The dispersed
phase is often chemically different and provides reinforcement properties.
However, dental cleaning is desired without substantial surface abrasion.
Polishing agents must contain materials that are hard enough to remove
plaque or stain, but soft enough to not damage surfaces. Risks from wear or
abrasion are relatively easy to rank in terms of a Mohs Hardness Scale.
Hardness of any material is its mechanical resistance to plastic deformation.
Mohs scale comparisons involve two materials being rubbed together to see
which one is scratched by the other. This scale spans all material hardness,
from the softest to the hardest. Hardness is 5–6 for enamel, 3–4 for dentin,
and 2–3 for cementum. Consequently, polishing agents should be softer than
the natural enamel or any of the soft phases in restorative material.

Amalgam. Tarnish creates a darkened appearance. Finishing
removes severe scratches and surface defects with abrasives
greater than 25 μm or special multifluted finishing burs. Polishing
is accomplished using abrasives from 20 μm to submicron-sized.
Dry polishing and/or excessive pressure generates surface heat
that melts the Ag2Hg3 releasing Hg on the surface exposing the
patient and clinician to Hg vapor during the procedure. Water
must be used for lubricating and cooling. Also, high-volume
evacuation to eliminated the Hg vapors.

Figure 5. Crown restoration materials

Gold Alloys. Resistant to staining, corrode slowly. Surfaces are
susceptible to electrochemical corrosion and may develop pitting
due plaque. Pitted areas can be polished but will continue to
corrode if not kept clean. Rubber cup polishing with fine prophy
paste is recommended. Besides, during final fitting scratches can
be done. They need to be removed before final cementation
using Burlew wheels on a slow-speed handpiece, followed by
rouge on a rag wheel.
Titanium and Titanium Alloys. Protected by a film of titanium
dioxide (passivating layer) that forms on the surface. Scaling or
aggressive polishing remove protective film. Special care is
necessary to not abrade the surface integrity. Biofilm is removed
using special plastic instruments, plastic sheaths for ultrasonic
scalers, along with light polishing pressure and nonabrasive
cleaning paste or tin oxide. Air polishing is also appropriate for
removal of soft deposits. The protective film may be also
disturbed by acidic reactions associated with some topical
fluorides.

Dental Cements. Generally have lower hardness than
restorative materials or tooth structure. Aggressive polishing
may force abrasive material into the margin and potentially
erode the cement. A technique of light pressure with prophy
cup and paste while polishing with swiping strokes across the
margins is recommended.

CONCLUSION

Figure 6. Polishing procedure

The decision to abrade a surface to contour, finish, polish, or cleanse a
structure requires considerable thought. The clinician must have knowledge
of the properties of the material being abraded, the abrasive, and the factors
that affect abrasion. Dental hygienists should be careful not to apply too much
pressure during the polishing stage of the prophylaxis or the continuous
polymer phase could slowly become abraded. The process of abrasion can
produce undesirable effects if not carefully controlled. Improper use of
abrasives can lead to roughening and over-reduction of tooth and restorative
surfaces. An understanding of these factors will assist the clinician in making
appropriate clinical decisions for the indications, contraindications, and control
of abrasion. Appropriate use of abrasion can also produce a surface that will
contribute to the esthetics and longevity of the restoration and the health of
surrounding oral tissues. Clinicians must be able to recognize that different
types of tooth structures and restorative surfaces abrade differently and must
use the proper protocol for finishing, polishing, or cleaning each surface. It is
also the clinician’s responsibility to teach the patient how to properly care for
the surfaces with home care devices and how to prevent the staining habits
that diminish their appearance.
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